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Abstract 
In the 21st century, educators are utilising emerging technologies to develop not only knowledge of graduates, but also their soft 
skills in order to enhance competencies parallel with employer’s requirements. Collaborative learning has been proven in 
promoting soft skills development. However, the feedback from employers is the opposite. It shows that collaboration does not 
happen naturally in a group. In previous studies, researchers have identified factors and elements needed to develop effective 
collaborative online learning and proposed an Online Collaborative Project based Collaborative Learning (OPBCL) model. In 
this study, based on OPBCL model, a prototype is designed using the ADDIE model. To carry out the study, the prototype needs 
to work properly. Therefore, Alpha, Beta, and User Acceptance Testing (UAT) must be conducted. This study also will show the 
process of testing to ensure the functionality of a prototype when running the actual study. The results are expected to show that 
the prototype is ready to be tested in the actual study. It is hope that this study will give much significance to other researchers 
regarding the importance of conducting UAT of the prototypes developed prior to the research study. 
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1. Introduction
In the 21st century, educators are utilising emerging technologies to develop not only knowledge of graduates, but 
also their soft skills in order to enhance their competences that meets employers’ requirements. Technology can be 
used to encourage learning process, support communication setting, assess learning activities, manage resources and 
create learning materials (Che Ku Nuraini, Faaizah, & Naim, 2014). Although technology is seen as an important 
enabler for improving student-learning outcomes; to get the greatest value from technology, best practices of 
learning design are required. Collaborative learning has been proven in promotes soft skills development (E. Ahmad, 
Jailani, & Aina Aishikin, 2011; Sancho et. al, 2011). Previous work result (Sharifah Nadiyah et. al, 2014) indicated 
that most of the lecturers at Malaysian Polytechnic had implemented Collaborative Learning approach, however the 
feedback from employers that students lack the soft skills (Greenberg & Nilssen, 2014; Juen, Pang, & Vitales, 2010). 
This shows that collaboration does not happen naturally in a group. 
2. Literature Review and Hypotheses  
Interest in collaborative learning has become the latest trend in education towards active learning; where students 
actively engage in building their knowledge through discovery, discussions, and expert guidance. Collaborative 
learning is a learning approach, which leads to the theory of constructivism (Vygotsky, 1978), has been used as a 
learning strategy practiced worldwide for many years (Ashton Hay, 2006). Many published reports have outlined the 
advantages of collaborative learning - suggesting that it improves academic performance, promotes soft skills 
development (i.e., communications, collaboration, problem-solving, and critical thinking skills), and increases 
satisfaction in the learning experience (Kabilan, Adlina, & Embi, 2011; Lee & Lim, 2012; Nurbiha, Zaidatun, & 
Jamalludin, 2012; Zhu, 2012). According to (Johnson, & Johnson, 1989), learning tends to be most effective when 
students are in the position to work collaboratively in expressing their thoughts, discussing and challenging ideas 
with others, and working together towards a group solution to a given problem. Research has shown that 
undergraduates improve their academic performance by interacting with their peers (Chen, 2011).  
 
Today, the benefits of collaborative learning are widely acknowledged. As previously discussed, even though 
collaborative learning is widely implemented in the process of teaching and learning, but graduates still lack the soft 
skills that are demanded by employers. According to (Chiong & Jovanovic, 2012), to establish and maintain active 
collaboration is a challenging task, due to the lack (or low participation) of other group members to participate 
actively in their group work. Educators cannot assume that each member makes an equal contribution to a group 
work and thus give equal marks to all members (Wang, 2010). Therefore, lecturers should give marks based on 
student’s individual contribution, to encourage students to participate actively within their group’s work activity 
(Swan, Shen, & Hiltz, 2006). Previous education research has provided the same evidence on how to increase 
willingness to work collaboratively (Li et. al, 2011); whereby lecturers had to apply certain instruments to record 
and monitor student discussions and assess student contributions from these discussions. 
 
Most educational institutions currently adopt Learning Management Systems (LMS), such as from open sources, 
like Moodle and Sakai, or from commercial sources, like Blackboard, in order to centralize content, learning, and 
assessment activities, in one learning environment (Carlos et al., 2013; Coates, H., James, R. and Baldwin, 2005). 
LMS provide educators and students with a facility to improve and manage both teaching and learning processes 
(García-Peñalvo, J., Conde, Alier, & Casany, 2011). They also provide a web platform, whereby many pedagogical 
activities can be performed. Students can use LMS features, such as discussion boards or forums, to facilitate 
communication and collaborative work, in this learning environment. However, the communication features of LMS 
are poorly utilized in most institutions, and are primarily being used for course content features, such as lecture 
notes and presentation slides. Marijana, Aleksandra, & Aleksandar (2011) have reported that the frequency of using 
the LMS provided by the educational institution is very low and has become unpopular among educators. In a 
research conducted by (Afendi, Mohamed Amin, & Abdul Halim, 2011) on Malaysia HEIs, the authors reported that 
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the reason why HEIs still using LMS in teaching is because of the course content facilities.  
 
Due to the incapability and limitations of LMS, such as in networking and communications (Ishan Sudeera & 
Tham, 2011), lecturers used other applications as a replacement for a built-in discussion forum in LMS (Hern’ndez 
et. al, 2012). Therefore, (Embi, 2011) recommended to integrated LMS with SNSs function due to lack of 
communication in LMS. However, several studies showed that Social Network Sites (SNS) enable interaction, 
collaboration, resource sharing, active participation, and critical thinking in educational activities (Ajjan, H., 
Hartshorne, 2008; Chen, 2011; Mason, 2006; Selwyn, 2007), but simply cannot be successful in meeting the 
students’ needs. It can only be use as a supplement in teaching and learning processes. Therefore, the authors 
propose to integrate Learning Management System (LMS) with Facebook functions as a tool to record and monitor 
student discussions and evaluate their contributions. The purposed of this study is to design and develop OPBCL 
based on proposed model which have been discuss in previous researchers work (Sharifah Nadiyah et.al, 2014a).  
3. Materials and Methods 
3.1. Research Goal 
This study aim to develop Online Project Based Collaborative Learning based on proposed model and evaluate 
the prototype to make sure the prototype is fully functioning before the real test take place. User Acceptance Testing 
(UAT) using adapts and modified questionnaire was conducted. Hence, the development of OPBCL is based on the 
ADDIE model will described in the following section. 
3.2. OPBCL Development 
The ADDIE model is most framework used by instructional designer  (Morrison, 2010). It has flexible guideline 
that help the instructional designers in building an effective support tools in five (5) phases called Analysis, Design, 
Development, Implementation and Evaluation. Among the improvements made on this model is the rapid 
prototyping (Y. Ahmad, 2013). It allows feedback based on continuous assessment throughout creating materials. In 
order to achieve the aim, the Online Project Based Collaborative Learning (OPBCL) was designed and developed 
based on ADDIE model.   
 
The first phase called analysis phase, defining the learning theory. In this study, two theory had been used, 
namely constructivism and collaborative learning theory. The factor and element for effective online collaborative 
learning have also been determined in this phase. The factors which have been determined in previous research work 
(Sharifah Nadiyah et. al 2014b) were learning environment, learning design and learning interaction. Hence, the 
learning outcome, learning material and learning assessment must be defined based on Malaysian Polytechnic 
Curriculum. Data according to current LMS, SNSs and collaborative learning approach were gathered based on 
student and lecturer preferences. Before moving to the next phases, a formative evaluation held with three subject 
Matter Expert (SME) to make sure the analysis data is parallel with Malaysia Polytechnic Curriculum. 
 
Researchers design a project based collaborative instructional design in the design phase, based on learning 
approach preferences, The instructional design was adapted and modified from Ellis and Hafner (2009). System 
interface has been design based on analysis phase’s data. Then, get the feedback again from six subject Matter 
Expert (SME) and three System Design Expert (SDE) in formative evaluation and redesign (if needed) to ensure 
data validity based on researchers interpretation.  
 
Once the design phase is completed, a draft was created using Moodle platform in the development phase. Then, 
Facebook Comment Plugin is installed to integrate it with LMS. Facebook plugin which was created earlier by 
(Fulton, 2010) connects Moodle with Facebook using Stream Box. It allow user to log in into Moodle through 
Facebook account. Then when Facebook discontinue the Stream Box function, (Sopu, 2013) modified the code by 
replacing the Stream Box function with Comment Box function. Towards completion of the prototype, six SME, 
three SDE and six students are been given with formative evaluation form to gain their feedback and make final 
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revisions to the product based on user recommendation.  
 
In the implementation phase, the prototype, which has been design and developed, was implemented. All 
respondents is will be guided throughout the registration process and trained to use the prototype. The training 
materials were distributed among the respondents. All respondent are required to follow instructions given in using 
the prototype to test its functions. Final summative evaluation based on user acceptance will determine the 
successfulness of the prototype with a proper learning outcome. This feedback is greatly important to ensure the 
prototype functionality and readiness for real study. All five phase that involved in this study were summarized in 
the following Fig. 1. 
 
 
Fig. 1: OPBCL development model (adapted and modified Morrison, 2010) 
3.3. Sample and Data Collection 
User Acceptance Testing (UAT) is a testing procedure to ensure the develop prototype is fully functioning and 
the user expectation are met in line with the curriculum. The primary UAT phases consist of Alpha and Beta testing. 
In the Alpha testing, six lecturers from Politeknik Ibrahim Sultan, Politeknik Merlimau Melaka and Kolej Komuniti 
Masjid Tanah, Melaka were involved to test an early version of the prototype. Meanwhile, Beta testing was 
conducted among six lecturers from Politeknik Ibrahim Sultan Politeknik Merlimau Melaka and Kolej Komuniti 
Masjid Tanah, Melaka and six students from Politeknik Merlimau, Melaka. To validate the prototype, a 
questionnaire adopted and modified from Lorenzo, Alarcón and Constantinides (2014), Ali (2011), Lau (2011) and 
Selim (2007) are distributed personally to users. Participants for validation stage were from Politeknik Ibrahim 
Sultan. Data obtained from 32 questionnaires were analysed through the SPSS 19 statistical packet program.   
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4. Findings 
This section presents the findings based on the focus of this study, which is to validate the OPBCL to find out 
whether the prototype developed meets user expectation and parallel with Malaysian Polytechnic Curriculum.  
4.1 OPBCL Design Interface 
This section showed the final OPBCL system interfaces. Considering respondents feedback, the final system 
interfaces were showed on table 1 below. 
Table 1: OPBCL Design Interface 
Login Interface Main Menu Interface 
Course Interface Subject Interface 
Topic Interface Forum Interface 
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4.2 OPBCL Testing 
This section reported on the Alpha, Beta and User Acceptance Testing findings. The Alpha and Beta testing have 
been evaluated in formative form; meanwhile User Acceptance Testing has been evaluated in summative form. 
4.2.1 Alpha Testing 
Alpha testing must be done to ensure the quality of the prototype before proceed to next stage, Beta testing 
(Oladimeji, 2007). Alpha testing is done by internal employee of the organization, in this study, is the subject matter 
expert (SME), and done at developer’s site. In this testing, a general impression of project based learning (Q1) and 
the integration of Learning management System with Facebook can facilitate Online Project Collaborative Learning 
(Q2) were asked. The feedback and report displayed on table 2 below. 
Table 2: Alpha Testing Result 
Tester Feedback 
1 Q1: Student can improve their communication skills. 
Q2: Yes. 
2 Q1: Provide more student centred learning. 
Q2: Yes. 
3 Q1: Good in term of student centred learning implementation. 
Q2: Can facilitate learning better because most of student active using Facebook. 
4 Q1: Good in order to increase student performance. 
Q2: It can facilitate teaching and learning process with student and can used from anywhere. 
5 Q1: It is good to adapt project technique in teaching and learning process. 
Q2: It can encourage student to communicate. 
6 Q1: Good technique in order to enhanced student skills. 
Q2: It can make student easy to communicate among each other. 
 
4.2.2 Beta Testing 
Compared to Alpha testing, Beta testing is not only focusing on the prototype quality but ensuring the prototype 
is ready for real time users (Jones & Richey, 2000). Beta testing is performed by users who are not organization’s 
employee. In this study, six lecturers and six students were involved in this stage. Several questions had been asked 
in Beta testing stage, which were: (Q1) Did you have a pleasant experience running the system? (Q2) Did you find 
the instructions and messages given on the computer screen helpful? If not, explain. (Q3) Were you confused about 
any aspect of the system? If so, please explain. (Q4) Did the system "crash" when you tested it? (Q5) Would you 
like to make any improvements to the system? If so, describe them and (Q6) Feel free to comment the entire 
interface based on on text, colour and layout. Feedbacks from respondent were summarized in table 3 below. 
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Table 3: Beta Testing Result 
Respondent Comment 
Lecturer 1 x Text is suitable for undergraduates students 
x Colour is suitable for undergraduates students (less is better) 
x Login interface layout – change the username and password location to the right 
x Attractive Main Menu Interface (using Picture not boring word) 
x Well learning design interface 
Lecturer 2 x All instructions are clear enough for student to use the system 
Using graphic on Main Menu interface is more interesting and straightforward. 
x The difficulty parts of the facts are clear. 
Lecturer 3 x Overall, text, colour and layout are appropriate to the undergraduate students. 
x The interfaces are interesting and clear. 
x Maybe can add student group list to help student find their group easier. 
Lecturer 4 x The instructions on the screen help for user find the icon that want to access on the system. The 
message have good notified for user and remind continuously use the system. 
x Have standard text. 
x Colour is good. 
x Layout is good. 
Lecturer 5 x The instruction written is clear and easy to understand. 
x It can be hang because of the IT infrastructure in campus. 
x Text is good. 
x Colour is good. 
x Layout is good. 
Lecturer 6 x The system is clear, easy and pleasant for teaching and learning. 
x The instruction and screen message are helpful. 
x No confusing, system is clear and easy to understand 
x It can be hang because of the infrastructure problem (WiFi). 
x Interfaces are design clear and easy to understand and user friendly. 
x The approach is well design. 
x Layout is well organized. 
x The learning instruction is clear and easy to understand. Facilitate the teaching and learning process. 
Student 1 x Do not highlight the section, make student confused on it. 
Student 2 x Prefer layout from the right because that where people attract to look first. 
x The text and colour used is bored. 
x Highlight and used interesting colour for topic. 
Student 3 x I cannot see any pop up message error. 
x The login part is confusing 
x Need to have popup message to notify error 
x Create a login step or manual to guide user how to login. 
x The learning instruction font is too small. 
Student 4 x Background colour is plain. 
Student 5 x Colour is not interesting and add more relevant picture. 
Student 6 x Highlight the keywords 
 
In this stage, the actual respondent is supposed to be system’s user. However, looking at the results obtained 
show that students are more focused towards an attractive interface, such as the use of colour and picture. Feedback 
did not reflect so much on are the functionality of the system. Therefore, the researchers have to get some feedback 
from the lecturers. It's also similar to the recommendations by Larusdottir, Bjarnadottir and Gulliksen (2010) in 
which they involve the participation of users and customers in beta testing procedure to determine whether or not a 
component or system satisfies the user or customer needs.  
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4.2.3 User Acceptance Testing  
After getting the feedback from Beta testing, the prototype has been re-modified. A User Acceptance Testing was 
carried out to secure accuracy and consistency. The testing is performed by students from Politeknik Ibrahim Sultan 
at user’s site. Alpha was obtained for each construct and reported. In general, a common used threshold value for 
acceptable reliability is 0.70 (Park, 2009). All measures fulfill the suggested levels with composite reliability ranges 
from 0.742 to 0.951. Overall, the Alpha value is 0.935. Table 4 shows the result of reliability test with mean and 
standard deviation for each element. The results indicated that the prototype is ready to be tested in the actual study. 
Table 4: User Acceptance Testing Result 
Construct Element Mean SD Alpha 
Usability U1 5.09 0.588 0.823 
U2 5.13 0.660 
U3 5.28 0.581 
U4 5.06 0.840 
U5 4.66 1.181 
U6 4.84 0.767 
Accessibility A1 4.97 1.204 0.742 
A2 4.97 0.695 
A3 5.06 0.669 
Stability S1 4.78 0.870 0.842 
S2 4.78 0.870 
S3 4.91 0.928 
Content C1 4.88 0.871 0.951 
C2 4.88 0.793 
Process P1 4.94 0.669 0.782 
P2 4.91 0.734 
Screen
Design
SD1 5.19 0.644 0.874 
SD2 5.13 0.833 
SD3 5.16 0.767 
 
5. Conclusion
ADDIE model is widely used by educators in instructional design worldwide. According to Ngussa (2014), any 
effective learning must be properly planned. If the development of prototype was carried all complete and correctly 
steps, it can bring success than failure (Gökkaya & Güner, 2014). During User Acceptance Testing, system 
functions were tested by the user to ensure the requirements are met. Errors in requirements specifications have been 
identified as a major contributor to software project failures. It is important to evaluate the prototype acceptability 
based on user acceptance test during system development (Davis & Venkatesh, 2004). It is hoped that this study will 
give emphasis to other researchers about the importance of conducting User Acceptance Testing to ensure the 
functionality of the prototypes developed before the actual research. 
 
Previous section has evaluated the developed prototype. The results showed positive feedback, the prototype is 
working properly and ready to be used in Project Based Collaborative Learning (OPBCL). 
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